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Introduction
The macro-invertebrate community on the other hand, consists of larval
stages of chironomids (true midges) and chaoborids (phantom midges) and
Ceratopogonids (biting midges). Other commonly encountered aquatic insects
are caddisflies, beetles, dragonflies, mayflies, and stoneflies etc.
The zooplankton community or the micro-invertebrates, in most Ugandan water
bodies are commonly dominated by micro-crustacea or insect-like organisms
of which there are two broad categories: copepods and cladocerans also known
as water fleas. Also found in some water bodies are the red shrimps (or prawns)
comprising one species Caridina nilotica. The latter are not strictly planktonic
due to their diurnal migratory patterns; living close to bottom sediments during
the day and ascending to surface waters by night. Among non-crustacean
zooplankton, Rotifera or Rotatoria are prominent. These are minute organisms
generally < 1OOum having bodies without segmentation. Other common
members of zooplankton are the larval stages of aquatic insects particularly the
genus Chaoborus, and occasionally some water mites.
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The two broad groups derive their importance in aquatic systems from their role
in fish nutrition and nutrient cycling while others can be used as bio-indicators in
monitoring of environmental health. All fish larvae, regardless of species utilise
a diet of zooplankton as the first external food. In this regard, zooplankton can
be conceived as being Rnalogous to milk as the first and ideal external food for
mammalian babies. The survival of fish larvae, initial growth and subsequent
recruitment into the fishable stocks is therefore, to a great extent, linked to
the occurrence and abundance of suitable invertebrate food organisms. In
many lakes the production of some commercially important fish species (like
Mukene Rastrineobola argentea and some haplochromines or Nkejje in Lake
Victoria) depends entirely on consumption of zooplankton. Many macro-
invertebrates have been reported to constitute sizeable fractions of the diet of
commercial fish species (Corbet, 1961; Greenwood, 1966). Therefore fishery
production dynamics cannot be fully appreciated without understanding the
role of important inputs including a host of invertebrate organisms. Like other
biological components, the occurrence, survival and sustenance of aquatic
invertebrates is influenced by environment health with respect to its physical,
chemical and biological characteristics. Alterations in these environmental
aspects may often be manifested in corresponding changes in the occurrence,
distribution and abundance of invertebrate species, which in tum affects the
fish communities that depend on them.
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Field sampling
Zooplankton were sampled at selected inshore and offshore sites with plankton
nets of 50 - 100um mesh and 0.25 m mouth diameter. Three vertical hauls were
taken to make a composite sample, which was preserved in 4% sugar-formalin.
The samples were taxonomically identified and the different taxa counted under
an inverted stereomicroscope at 40X magnification.
Macro-invertebrates were collected at the water edge (from macrophyte roots),
inshore and offshore areas (sediments) in each lake. Selected macrophyte area
was demarcated with a wooden quadrat of size 0.5 x 0.5 m. Macrophyte roots
were dislodged using a machete and placed in labelled polythene bags. A Ponar
Grab was used to take three sediment hauls from each sampling point. The
sediment was sieved through a 500 flm-mesh-washing bag and the sample
placed into a labeled bottle containing 5% formalin or 70% ethanol; Sediment
type was detennined by visual inspection and described according,to texture.
In the laboratory, organisms were sorted and taxonomically identified as far as
possible.
Results
Zooplankton community
Composition and distribution
~hree broad taxonomic groups occur in Nabugabo lakes namely copepods,
~adocera or water fleas and Rotifera. Copepods are composed of four genera:
Th(frmocyclops, Mesocyclops, Microcyclops and Eucyclops. 5 cladoceran
gen a encounter~d were Ceriodaphnia, Diaphanosoma, Bosmina, Moina and
Macrot '. Asplanchna, Brachionus, Filinia, Hexarthra, Keratella, Lecane,
Polyarthra, Synchaeta and Trichocerca represented Rotifera (Table 1). The
most commonly encountered species were Thermocyclops neglectus among
copepods, Moina micrura among cladocerans and Asplanchna brightwelli,
Brachionus cayciflorus, B. caudatus, B.falcatus, B. angularis, Filinia longiseta
and F opoliensis, Keratella tropica and K. cochlearis, Polyarthra vulgaris,
Sychaeta pectinata and Trichocerca spp.
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1.2
Figure 1. Inshore-offshore zooplankton mean densities (ind.m·l ) in Nabugabo lakes.
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Diversity
The key macro-invertebrate taxa encountered were Ephemeroptera and
Diptera (Table 2). Under Ephemeroptera three species were recorded: Caenis
sp., Ephemerella sp., and Povilla adusta while Chaoborus, Chironomus,
Chironominae and Tanypodinae were recorded under Diptera. The majority
of organisms occurred both in inshore and offshore sites and in roots of the
two key macrophyte types: Papyrus and Miscanthidium. The most commonly
Composition and distribution
Lake Nabugabo had the highest abundance of zooplankton up to over 600 indo
m·2 and showed no difference in concentration of organisms between inshore
and offshore zones of the lake (Figure 1). Both Kayanja and Kayugi had much
lower abundance of organisms up to 300 ind.m-2 and similar to Nabugabo, also
indicated no significant difference in concentration of organisms inshore and
offshore.
Macro-invertebrate community
Abundance
Lakes Kayanja and Kayugi had up to 16 and 17 number of species respectively
and averaging to about 8 (Figure 2). There were no significant differences in the
distribution of species between inshore and offshore areas of the lakes. On the
, other hand Lake Nabugabo registered up to 30 species, and had significantly
more species in offshore waters compared to inshore.
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Figure 3. Inshore-offshore densities (ind.m-2) of sediment macro-invertebrate in Nabugabo lakes
Discussion
Although the three lakes (Nabugabo, Kayanja and Kayugi) investigated occur
in the same catchment area or swamp complex, their invertebrate communities
(Tables 1 and 2) are sufficiently different and can be regarded as distinct aquatic
entities. The extensive swamp system acts as an effective natural barrier that
maintains the environmental health and distinctive biota of each lake. For
example, the predatious Nile perch in Lake Nabugabo, which is believed to
have caused drastic biodiversity changes and influenced parallel environmental
changes in the adjacent Lake Victoria (Ogutu-Ohwayo, 1990) has not managed
to find its way into the satellite lakes (Kayanja and Kayugi) ofNabugabo lake-
swamp comlex.
The zooplankton community encountered in the Nabugabo lakes represents
a typical tropical assemblage, with few species in the different genera and
small-bodied organisms as the dominant groups (Fernando, 1980). Prominent
invertebrate taxa of most Ugandan aquatic systems such as Mesocyclops
sp, (Cyc1opoida), Diaptomids (Calanoida), several c1adoceran taxa and the
freshwater prawn, Caridina nilotica were missing in the samples. The missing
taxa are generally large-bodied organisms that would be favourable forage
items for the fish communities in these lakes. In Kabaka's lake where Caridina
nilotica, an important prey item for juvenile and sub-adult Lates niloticus
is lacking, the Nile perch fishery is evidently impoverished (FIRRI report,
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The Nabugabo Rarnsar Site
2001). Observations made elsewhere have shown that some of the widely
distributed and abundant invertebrate taxa in Nabugabo lakes including T
negleetus, M mierura and lakefly (chaoborid and chironomid) larvae constitute
key elements in diets of commercially important fishes such as the pelagic
eyprinid, Rastrineobola argentea, larval Lates nilotieus and haplochromines
in Lake Victoria (Mwebaza-Ndawula, 1998, Mwebaza-Ndawula et al., 2000) .
Based on the present observations of invertebrate composition, distribution
and abundance between and within lakes, the Nabugabo lakes are considered
to have fair potential to support a range of fish species especially those that
utilise invertebrate prey organisms as a food source. Ogutu-Ohwayo, 1994 has
predicted that strcss on key prey species could affect the health of Nile perch
stocks and viability of its fishery. Absence of key invertebrate prey species such
as C. nilotiea may therefore relate to the status of the perch fishery in Lake
Nabugabo compared to other lakes where it occurs.
High diversity and abundance of macro-invertebrate organisms have been
observed in macrophyte roots particularly in Lake Kayanja (up to 14,000 indo
m-
2
and 15 taxa respectively) (Figure 3, Table 2). It is however, a common
practice for lakeside communities to engage in activities such as harvesting
and/or burning of aquatic macrophytes, cultivation along the edge of the
lake etc. These activities destroy the functional capacity of the macrophyte
resources such as acting as a reservoir of fish food organisms, shelter, breeding
and nursery grounds for young fish. Lakeside vegetation also serves as a buffer,
which filters and retains harmful materials that may otherwise lead/contribute
to aquatic environmental degradation. As aquatic invertebrate communities
have been shown to be sensitive to environmental change especially involving
eutrophication and pollution, the latter is likely to cause undesirable changes
in fish food composition and abundance that will not augur well with the
cherished ~ective of increased and sustainable fish production. Sustainable
fish prod ction is necessary for employment opportunities, improved income
and nutri ion for the rural poor as well as revenue for the district.
!
As a ,Jeguard therefore, for maintenance of a healthy environment for the
living resources of the lakes particularly the fisheries, it is desirable to take
the necessary measures (i.e. control of harvesting and burning of lakeside
vegetation, prohibit lakeside cultivation etc) to curb the growing threat of
environment degradation.
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